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Fig. 1. Numbers of individuals in different arthropod orders on grey box (E. mofuccana, black) and narrow-leaved
ironbark (E, crebra, stippled). Valucs arc mean arthropods per tree (n = 10 trees) summed over the four scasons

(Table 1),

portantly, eucalypt forests are dominated by a
single genus, Eucalypius, which in most habitats
is represented by only a few species. Therefore,
studies of eucalypt communities not only provide
an opportunity to test predictions of global
species richness but can be used to investigate
various assumptions about the distribition of in-
sect species between habitats and their degree of
host specificity. The evergreenness of eucalypts,
coupled with moderate seasonal changes in
temperature and rainfall also allows an asscss-
ment of the contribution to species richness aris-
ing from temporal changes in community
composition as distinct {from spatial and habitat
variation.

In 1985, we initiated studies in eucalypt forests
on the relationship between arboreal invertebrate
communities, foliage nutrient levels and tee
species selcction by foraging birds (Majer &
Recher, 1988; Majer ct al., 1990, 1992, in prep.:
Recher et al., 1991, 1993; Recher & Majer, in
press). Arboreal invertebrates were sampled
seasonally on each of two specics of cucalypts in
a marri-jarrah forest in western Australia and a
box-ironbark forcst in eastern Australia, A subset
of the samples has now been sorted to mor-
phospccies. Here, we present a preliminary

analysis of the species richness of the arboreal
invertebrate faunas in eucalypt forests. The num-
bers of species in the two forest types sampled are
comparcd to the numbers reported for other forest
communities. Subscquent papers will analyse the
similarity of species composition between the
eastcrn and western faunas, the extent of tree
species specificity within each forest type, the
variation in faunal composition within a trec
species and the extent to which scasonal changes
in community composition contribute to overall
patterns of species richness.

METHODS

Sampling was done seasonally from February
1987 through January 1988 at Scheyville, New
South Wales (33°53'S, 150°51°E), where we
sampled invertebrates on co-dominant narrow-
lcaved ironbark (Eucalyprus crebra F.Muell.)
and grey box (£, moluccana Roxb.) and from
April 1987 through November 1989 at Karragul-
len, Western Australia (32°04°S, 116°07°E) on
co-dominant marri (£, calophylla R.Br.ex
Lindley) and jarrah (E. marginata Donn. ex
Smith). During each seasen, samples were taken
from the canopy (>7 m) and subcanopy (<7 m).
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Fig. 2. Numbers of individuals in different arthropod orders on jamrah (£. marginara, blacky and marti (E. calaphylla,
stippled). Vahies are mean arthropods per tree (n = 10 trees) summed over the four seasons (Table 1.),

Because we were specifically interested in
foliage-associated arthropods, we avoided sam-
pling trees which were flowering.

Branch clipping and chemical knockdowns
were used to sample invertebrates but only the
data from material obtained by chemical knock-
down are presented here. Details of the proce-
duses used and the habitats sampled are presented
in Majer & Recher (1988) and Majeret al. (1990,
1992). Bnefly, in each season we selected 10
trees of each species and stratum for sampling,
Notree was sampled more than once. Within cach
tree, we suspended ten 0.5 m™. funnel-shaped nets
using a cherry-picker. Nets were positioned so as
not to overlap and to sample all parts of the tree
canopy. After a period of equilibrium (usually
overnight), the trees were sprayed with a fast-ac-
ting pyrethrin insecticide synergised with
piperonyl butoxide. Spraying was done only
under calm conditions during early morning. In-
vertebrates collected by the nets were stored in
70% ethanol untif sorted.

Limited ume has allowed matenal only from
the upper canopy samples and for the samples
taken from April 1987 through January 1988 to
be sorted to species (i.e. once for each season
from autumn through summer in both States).
The inveriebrates were sorted initially to ordinal

level; resulting data were described in papers
quoted above. Subsequently, except for the en-
dopterygote larvae, the arthropods from each of
the four seasons and four trec species were sorted
to species. All animals were assigned to families
and were labelled with code numbers for each
species. Beeause of the taxonomic complexity of
dealing with many juvenile spiders and of the
extremely high richness of Hymenoptera, we
sorted these two groups for the first two seasons
only. In addition, beeause of the unceriainty in
deciding whether individuals from eastern and
western Australia were the same specics, we used
a separate numbering system for the matenal
from the two arcas. The putative species repre-
sentatives are currently being sent to taxonomists
in order to obtain generic and, where possible,
specific names.

RESULTS

Ordinal profiles denived from the numbers of
arthropods colleeted in each taxon are presented
for each tree species and for the two forests
sampled (Figs. 1, 2), The current status of data-
coding prevents segregation of arthropod species
by tree species, so the number of species in each
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Fig. 3. Total number of species within cach arthropod order sampled on 80 castern Australiantrees (E. imoluccana
and E. crebra, suppled) and 80 Western Australian trees (£, marginara and E, calophylla), black).

taxon can be compared between eastern and
western Australia only.

A total of 67,400 individuai arthropods werc
obtained from the 160 upper canopy irees
sampled. Arthropods sampled numbered 50,900
in the eastern forest, but only 16,500 in the west.
They were more abundant on narrow-leaved iron-
bark and grey box than on jarrah and marri in all
seasons sampled (Table 1). Narrow-leaved iron-
bark supported consistently more arthropods than
grey box and, apart from spring, their abundance
was higher on marri than on jarrah. The most
pronounced differences were in the many more
psylids, other Hemiptera, Dipteraand Hymenop-
tera (excluding ants) on narrow-leaved ironbark
and ants and adult Colcoptera on grey hox (Iig.
1). Marri had many more adult Colcoptera, ants
and Psocoptera than jarrah, while psyllids and
other Hemiptera were more abundant on jarrah
(Fig. 2).

ORDINAL PROFILES

Overall, arthropods from 23 orders of insects
{Heteroptera and Homoplera counted as one
order), arachnids and crustaceans were collected,
with 20 sampled in western Australia and 17 in
eastern Australia (Figs. 1, 2).

Hymenoptera, Hemiptera, Coleoptera, Diptera
and Araneac were the most abundant orders of
arthropods in both forests (Figs. 1, 2). These
were followed by Psocoptera, Thysanoptera, Col-
lemhola, Lepidoptera and Acarina in thatorder in
western Australia, and by Acarina, Thysanoptera,
Lepidoptera, Psocoptera and Collembola in east-
ern Auslralia.

While there was some consistencey in the ranked
abundance of orders between eastern and western
Australia, their relative abundance on different
speeies of cucalypls was more variable. In
Western Australia, Hymenoptera, Hemiplera,
Colcopteri, Diptera, Araneae and Psocoptera in
that order were the most abundant arthropods on
jarrah, while Hymenopiera, Coleoptera, Psocop-
tera, Arancae, Hemiptera and Diptera were most
abundant on marn. In eastern Australia, Hemip-
tera, Hymenoptera, Diptera, Coleoplera, Arancae
und Lepidoptera in that order were most abundant
on narrow-leaved ironbark. On prey box,
Hymenopiera, Coleoptera, Diptera, Hemiptera,
Araneac and Lepidoptera were most abundant.

SPECIES PROFILES
A total of 691 species of arthropod were iden-
tified from western Australia and 977 from cast-
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WA NSW WA NSW
CRUSTACEA Trombidioidea 3
Isopoda 1 Acarina indet 6 1
ARACHNIDA DIPLOPODA
Pseudoscorpionida Pselaphognatha 1
Chernetidae 2 COLLEMBOLA
Araneae Brachystomellidae 1 1
Araneidae 14 32 Dicyrtomidae 1 1
Clubionidae 4 6 Entomobryidae 4 3
Corinnidae 2 Hypogastrunidae 2
Ctenidae I Isotomidae 2
Dcsidae 5 Neanurndae 1
Gnaphosidae 2 2 Sminthuridae 3 2
Hahniidae i INSECTA
Hersiliidae 1 I Thysanura
Heteropodidae 2 2 Lepismatidae 1
Linyphiidae 1 1 Odonata
Lycosidae I Coenagrionidae 1
Micropholcominatidae | Lestidae 1
Oxyopidae 2 Plecoptera
Pararchaeidae | Gripopterygidae 1
Philodromidae 1 Orthoptera
Salticidae 9 19 Gryllacrididae 2 2
Segestnidae 1 Gryllidae 2
Tetragnathidae 2 Tetligoniidae 2 2
Theridiidae 9 14 Blattodea
Thomisidae | 5 7 Biattellidae 4 3
indel. | 5 14 Blattidae i
Acarina-Mesostigmata Isoptera
Phytoseiidae 1 Rhinotermitidae |
Acarina-Oribatida Dermaptera
Cerutozetoidea 2 Pygidicranidue 3
Cymhaeremaeidae i Phasmatoden
Cymhaeremaepidea 4 Phasmatidae 2
Oribatulidae | Mantodea
Oribatuloidea 1 5 Amorphoscelidae 1
Plaeremaeidae 1 Muntidue |
Plateremaeidae 4 Psocoptera
indet. ] | Caeailitdae 2
Acarina-Prostiginata Lctopsocidae 2 3
Anystidae 2 5 Elipsacidac 2 I
‘"Anystidae 1 Lepidopsocidae 1 I
Bdellidae 2 2 Myopsocidae | 1
Erythraeoidea 3 8 Peripsocidue 2 1
7Erythraeoidea i Philotarsidae 7 7
Oribatuloideu i Pseudocaeciliidue 1 5

Table 2. Numbers of speeies found within varioous arthropod families sampled from trees tn a western and an

eastern Australian forest,
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Table 2. continved WA NSW
Silvanidae 1 2
WA NSW Spercheidae 1
Belidae 1 3 Staphylinidae 4 9
Bostrichidac 1 Tencbrionidae 7 7
Buprestidae 3 3 Throscidae 1
Cantharidae 2 10 Trogossitidae 1
Carabidae 5 9 Zopheridae 1
Cerambycidae 5 indet. 4
Chrysomelidae 12 30 Hymenoptera
Ciidae 1 1 Anthophoridae 1
Cleridae 5 6 Aphelinidae 9 9
Coccinellidae 9 18 Apidae 3
Colydiidae 2 Bethylidae 7 4
Corylophidae 2 3 Braconidae 14 31
Cryptophagidae 2 2 Ceraphronidae 4 1
Cucujidae 1 Chalcidae 2
Curculionidae 37 43 Charipidae 1
Dascillidae 2 Colletidae |
| Dermeslidae 2 5 Diapriidae 1
Dytiscidae 1 Dryinidae 1
Elateridae 5 Elasmidae 1
Endomychidae | Encyrtidae 16 60
Endomychidae ? 1 Eulophidae 32 43
Histeridae 2 1 Eupelmidae 5 a4
Hydraenidae 1 Eurytomidae 3 3
Laemophlocidac 3 Fipitidae 1
Lagriidae 1 Formicidae 22 33
Lathridiidae 3 2 Ichneumonidae 4
Leiodidae 1 Megaspilidae 1
Melandryidae | 2 Mymaridae 2 13
Melyridae S Pergidue 1 5
Mordellidae 2 Platygasteridae 6 18
Mpycetophagidae 1 Pompilidae 1
Nitidulidae 2 2 Pteromalidae 18 26
Oedomeridae ] Scelionidae 3 10
Phalacridae 1 Sphecidae 4 3
Phlocostichidae 1 Thysanidae 1
Pselaphidae 2 Tiphiidae |
Ptiliidae 1 1 Torymidae ) 4
Pythidae 1 Trichogrammatidae 2
Salpingidae 3 2 Vespidae 1
Scarabaeidae 7 6 indet. 4 5
Scraptiidae 2 1 Total families 176 173
Scydmaenidae 1 Total species 691 977
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